The absence of stereoselective P-glycoprotein- and multidrug resistance-associated protein-mediated transport of daunorubicin.
Multidrug resistance phenotype in mammalian cells is often correlated with overexpression of P-glycoprotein (P-gp) or multidrug resistance-associated protein (MRP1). Both proteins are energy-dependent drug efflux pumps that efficiently reduce the intracellular accumulation and hence the cytotoxicity of many natural cytotoxins. Thus, both P-gp and MRP1 proteins are able to transport anthracycline but the role of chirality has not, up to now, been addressed. In this study, we compared the P-gp- and MRP1-mediated efflux of daunorubicin and its enantiomer WP900 in multidrug-resistant cells overexpressing either P-gp (K562/ADR cells) or MRP1 (GLC4/ADR cells). Using fluorescence techniques, we showed that in both cell lines the presence of the pump yielded a gradient of drug concentration: the intracellular free drug concentration in the cytosol was lower than the extracellular free drug concentration. Our data showed that the gradient of concentration generated by the pump was the same whether DNR or WP900 was used. This means that P-gp on the one hand and MRP1 on the other recognise WP900 as well as DNR and that the chirality of the molecule plays no role.